Quantitation of the change in GADD153 messenger RNA level as a molecular marker of tumor response in head and neck cancer.
Cells injured by exposure to cisplatin (cDDP) undergo a cellular injury response that shares characteristics with responses produced by many other injurious agents. We sought to determine whether the increase of the message of the "growth arrest and DNA damage-inducible" gene, GADD153, could be used to assess the extent of the cellular injury response in model systems and in patients with head and neck cancer after treatment with cDDP. The mRNA levels of GADD153, a gene highly transcriptionally activated by cDDP damage, were increased in a transient, concentration-dependent manner by cDDP when human UMSCC10b head and neck carcinoma cells were treated with cDDP both in vitro and when grown as tumor xenografts in nude mice. There was a good correlation between the change in level of GADD153 mRNA and UMSCC10b cell kill by cDDP in vitro (r = 0.98). The magnitude of the increase was proportionally reduced in UMSCC10b sublines that were 3- or 6-fold resistant to cDDP. GADD153 mRNA levels were measured in biopsies obtained before and 24 h after treatment with cDDP from 32 patients with stage III/IV head and neck cancer. There was a relationship between the increase in GADD153 mRNA levels and the response rate. Seven of the 32 patients had no response and no increase in GADD153 mRNA level. Among the eight patients who attained a partial response, the increase in GADD153 message ranged from 0.7-2.5-fold. In contrast, 17 of 32 patients had a complete response, and this was accompanied by a 2-9-fold induction of GADD153. The mean increase in the complete responders (3.8+/-2.2-fold) differed significantly from that for the partial responders (1.6+/-0.9) and nonresponders (0.8+/-0.5; P <0.05); the difference between the partial responders and nonresponders was also significant (P <0.05). An increase of GADD153 mRNA of 1.75-fold or higher predicted a complete response, with a sensitivity of 94% and a specificity of 87%. We conclude that the magnitude of the increase in GADD153 mRNA is a promising candidate for service as an intermediate marker of head and neck tumor response to cDDP. The fact that the change in GADD153 mRNA reflects the actual extent of injury sustained by the tumor makes it particularly attractive as a potential marker. One strength of this approach is that it can provide a measure of the effectiveness of therapy as early as 24-48 h after the first dose of treatment.